Carbon cycle is one of the focuses of climate change, river carbon is an important part, while dissolved inorganic carbon (DIC) has a high proportion of river carbon flux. In this study, we did the research on the Lancang River, an important international river in the southwest of China. Water samples were obtained from 16 sections of the middle and lower reaches of the Lancang River in 2016 (11 months), then we monitored some water quality indicators and DIC content, finally analyzed the temporal-spatial distribution characteristics of DIC and the relationship between DIC content and water environment factors. The results showed that: (1) DIC contents in the middle and lower reaches of the Lancang River varied from 1.1840 mmol/L to 3.1440 mmol/L, with a mean value of about 2.2155 mmol/L. (2) At a time scale, DIC contents of dry season (spring, autumn and winter) were higher than rainy season (summer). At a space scale, DIC contents of the middle and lower reaches of the Lancang River gradually decreased from north to south, and each reservoir had the same characteristics, that is, DIC contents at upstream of the dam was lower than those at downstream of the dam. Compared to other rivers with cascade dams around the world, DIC contents within studied river were at similar level. And the reservoir's effect of the Lancang River were not obvious, however, DIC contents in the water sampled upstream the dams had a slight stratification. (3) Water temperature, conductivity, turbidity were important factors affecting DIC content of water, and the effect of oxidation and reduction potential (ORP) and pH on DIC was relatively small.
Introduction
At present, with rapid development of global society and economy, many environmental problems have appeared. Among them, global warming has become one of the most important environmental problems and most serious challenges.
Many studies have showed that human activities lead to escalating content of greenhouse gas (mainly CO 2 and CH 4 ) since the late of 20th century, which results in greenhouse effect, that is, rises of surface temperature and global warming [1] [2] [3] . So global carbon cycle has become a hotspot about global change research, the importance of carbon cycle research is not only a hot topic in the international scientific research, but also has important practical significance [4] [5].
Rivers are important parts of global carbon cycle research and are playing a role as an important link between land and marine ecosystems. The carbon in river ecosystem is mainly composed of DIC (dissolved inorganic carbon), DOC (dissolved organic carbon), POC (particulate organic carbon) and PIC (particulate inorganic carbon) [6] . Among them, dissolved inorganic carbon (DIC) is an important component of river carbon flux (accounts for more than 90% in southwest of China), which is related to the process of carbon transportation between river and ocean system. It is also a key to analyze the global carbon cycle. Rivers transport large amounts of dissolved inorganic carbon to the ocean each year, and these are very important for the various branches research of marine science. The CO 2 system, formed by DIC's major components through a series of thermodynamic equilibrium, played an important role on the buffering of water pH value and the indication of the photosynthesis and respiration of river water ecosystem. In addition, DIC content would affect the water pCO 2 and exchange fluxes of water-gas interface. Combining water chemistry data with isotopes of carbon is an important method to reveal the process of substance circulation in rivers and reservoirs [7] [8] [9] . Since the 1980s, a number of studies on the river DIC content at home and abroad have started to aim at independent or individual rivers and watersheds [10] [11] [12] .
Most of researches on the Lancang River focused on its hydrological and water resources after the construction of hydropower station, changes of the water ecological environment [13] , land use, the changes of fishes [14] , temporal and spatial distribution of heavy metals and other elements such as nutrients [15] [16], sediment response [17] , and phytoplankton [18] [19] and so on, while less researches on DIC content. Due to the large-scale hydropower development, the middle and lower reaches of the Lancang River had currently become the real cascade of the development of "impounding rivers" which was best area to study internal biogeochemical cycle (the nutrient elements) of the "river-reservoir-river" system. Therefore, the study analyzed DIC content in the middle and lower reaches of the Lancang River and its chemical characteristics, studied carbon geochemical behavior of river-reservoir in the Lancang River Basin, then clarified the content and temporal-spatial characteristics of DIC in the Lancang River Journal of Water Resource and Protection and its controlling factors after the interception of the cascade reservoir, finally provided a scientific basis for further explaining the evolutionary processes and characteristics of rivers after the interception of dam.
Monitoring Data and Analysis Methods

Study Area
The Lancang-Mekong River is an important international river, which originates from Qinghai in China. The watershed covers six countries: China, Laos, Myanmar, Thailand, Vietnam and Cambodia. Finally the river with a total length of 4880 km flows into the South China Sea in Vietnam. The river is the sixth longest river in the world and the third longest international river, which is located in the center of the five continents of the world with rich water resources, biological resources, mineral resources, tourism resources and national cultural resources [13] .
With the north side higher than the south, the topography of different reaches in the Lancang-Mekong River Basin was totally different. The Lancang River Basin is a basically part in China, the upper and lower reaches is wider than the middle reaches, the average width of basin is about 80 km. The climate in the Lancang River basin is very different. The temperature and rainfall are generally increasing from north to south, and the higher the altitude, the lower the temperature, the less the precipitation. The whole basin is southwest monsoon climate, the boundary between dry season (generally 5 -10 months) and wet season (11 -4 months) is obvious, and about 85% of the precipitation concentrated in the wet season [20] . 
Monitoring Section and Sampling Frequency
In view of the location of hydropower station, we select 12 points in the middle 
Sampling
Water samples were collected at all sampling points with stainless steel water collection devices from surface layer (about 0.5 m -1 m). The water samples used for the analysis were immediately transferred to 300 ml or 500 ml polyethylene bottles. In order to prevent contamination, we should rinse the polyethylene bottle three times before sampling, and the water sample must fill the bottle without bubbles.
Experimental Determination
Water temperature (WT), pH, total solid suspension (TSS), conductivity (Cond), ORP and turbidity (Tur) will be measured in situ by HORIBA-U52 Potable Wa-Journal of Water Resource and Protection 
Data Analysis
After we obtained the measured data, we would organize the data and use SPSS 
Results
Use obtained data to analyze temporal and spatial changes of DIC content, the results are as follows.
Seasonal Changes of DIC Content
Data showed on 
Spatial Variation of DIC Content
According to obtained data and Figure 
Vertical Variation of DIC Content in Nuozhadu Reservoir
In order to further analyze the change of DIC content in vertical section, we took Nuozhadu reservoir as an example and measured the surface water at upstream the dam, 20-meter-deep, 50-meter-deepin September and October respectively, and the analysis results were showed in Figure 4 . Through the above data analysis, it can be seen that the distribution of DIC content at upstream of the Nuozhadu Dam was stratified, that is, DIC content of the surface water was lower than that of deeper water. The study pointed out that the reason of DIC change should be that the surface water photosynthesis was more intense, while deeper water felt less light irradiation, and the photosynthesis was relatively weak [21] . So the surface water was mainly about photosynthesis, while deep water was mainly about breathing with the less consumption of CO 2 , which made DIC content in surface water lower than deeper water.
Correlation Analysis of Water Environment Factors
The natural environment will be presented with different environmental characteristics depending on the season, such as temperature, turbidity, DIC content will be also different. In this paper, software (SPSS) was used to analyze the water environmental factors (temperature, pH, ORP, conductivity, turbidity) and DIC content. The conclusions are as follows (Table 1) .
After correlation analysis of DIC and its water environment factors, the DIC content has significantly passive correlation with temperature (P < 0.05), had high-positive correlation with the conductivity (P < 0.05) and high-passive correlation with the turbidity (P < 0.05), however the correlation with pH value and ORP were not significant at 0.05 level. 1.6000
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Among these water environment factors, temperature had high-passive correlation with the conductivity at 0.01 level, ORP had high-passive correlation with the pH value, and high-positive correlation with the turbidity, which was consistent with the facts. The study of conductivity showed that the conductivity had a high correlation with temperature, the changes of temperature will cause changes in conductivity. Studies on the Oxido-reduction Potential also showed that the ORP was closely related to the temperature, pH, reversibility of chemical reactions and other factors.
So the water temperature, conductivity and turbidity were important factors affecting DIC content of water, they affected the changes and distribution of DIC content in water, while the effect of pH and ORP was relatively small.
Discussions and Conclusions
Discussions
The change of DIC content can characterize the biogeochemical processes such as photosynthesis, respiration and decomposition of organic matters in river and reservoir. The study showed that the change of DIC content was related to the photosynthesis and respiration, release and absorption of CO 2 of aquatic organisms, precipitation and dissolution of calcium carbonate, input of tributary and exogenous matters and so on [22] [23] . Degradation and mineralization of organic matter in water also affected DIC content. Parts of results about DIC are shown in Table 2 . . Similar results were found in the Three Gorges Reservoir [27] .
There are two main reasons: firstly, the rainfall increased greatly in summer, inport of rainwater to river would lead to attenuation, DIC content reduced in the meantime; secondly, with strong sunlight and proper temperature, the photosynthesis of aquatic organisms would be more strong and CO 2 in river water would be consumed greatly, which also led to a decrease of DIC content in summer. between the water-gas interface was more frequent, and DIC content in the water was also increased.
Spatial Distribution
Influencing Factors
The change of DIC content in each sampling point has its own characteristics.
On the one hand, the import and input of the three tributaries and exogenous 
Conclusions
The content of DIC in the middle and lower reaches of the Lancang River varied The water temperature, conductivity, turbidity were important factors affecting the DIC content of water, and the effect of oxidation and reduction potential (ORP) and pH on DIC were relatively small. In addition, watershed terrain, geological conditions, climate change and other natural factors would also affect the DIC content. And DIC content was also related to the dam construction, photosynthesis and respiration, CO 2 release and absorption of aquatic organisms, precipitation and dissolution of calcium carbonate, input of tributary and exogenous matters and so on. These factors needed further analysis.
